ABSTRACT
INTRODUCTION
Since the 1970s many industries in the developed world have gone through restructuring as economies adapt to globalization (1) . This process has hit traditional male blue-collar industries particularly hard, such that large segments of this workforce have been exposed to the threat of unemployment, the experience of unemployment, and, for those who survive downsizing, exposure to a new set of psychosocial conditions in restructured tasks and organizations (2) . This paper investigates how psychosocial and physical work conditions changed in the sawmill industry in British Columbia, Canada during the past 35 years. Shifts in work conditions are examined within the context of historical changes in sawmill labour demography and job taxonomy as the industry was both downsized and re-structured, largely in response to an economic recession which occurred during the early 1980s.
Beginning in early 1981, the province of BC suffered a major recession in which the unemployment rate rose from 6.7% to a peak of 14.7% in 1984 and was particularly severe in the sawmill industry (3, 4) . In response to this recession and shifts in postrecession market conditions many sawmills instituted technological changes and laid off workers. According to Barnes and Hayter these technological and labour force changes represent an irreversible shift from a post-war industrial strategy that was labour intensive to one that is increasingly capital intensive (5,6).
METHODS
This investigation is based on a cohort of approximately 29,000 BC sawmill workers who worked for at least one year between 1950 and 1997 in one of 14 sawmills in British Columbia.
i) The BC sawmill cohort:
The cohort was originally gathered to investigate the effect of chlorophenol anti-sapstain chemicals on sawmill workers (7, 8) . Job history data included all job start and end dates, and job titles for workers during their employment at a study sawmill. As well, personal identifying data such as birthdate were available. Employment by mill and year were calculated using job start and termination dates.
All job titles during the study period were resolved to 86 basic sawmill job titles, using a panel of experienced workers and managers (9) . These 86 job titles were, in turn, reduced to five basic categories (clerical, managers, maintenance, unskilled, and skilled workers).
The change in the relative proportion of these five categories was calculated for each decade (1950s through 1990s) as a means of estimating the effect of restructuring on the distribution of basic job categories over time.
ii) Estimating Psychosocial Work Conditions:
In most studies psychosocial work conditions are estimated using worker self-reports (10) . In this investigation, psychosocial work condition scores were determined using expert raters with long experience, who rated jobs retrospectively for the year 1965 and 5 currently for the year 1997 in order to determine pre-and post-restructuring psychosocial work conditions (9) .
A union/management system of job evaluation has been in place in the BC sawmill industry since the late 1960s. This job evaluation system relies on an instrument, developed "in house", which measures psychological and physical demand, control over one's use of skill, control over one's decision making, and physical and other hazards to which workers may be exposed . This instrument is very similar to the demand/control instrument developed by Robert Karasek so that the expert evaluators were familiar with dimensions used in this model and with applying these to assessments of sawmill job titles (11) .
Six job evaluators with over 20 years' experience in sawmill job evaluation in BC were potential interviewees. Three were currently employed by industry, one was currently employed by the union and two were recently retired from the union. All three industry raters agreed to participate as did the currently employed union expert. One of the retired union experts was too ill to participate and the other refused without giving a reason.
Each of the 4 participants had over 30 years' experience. They were blinded to the purpose of the study but were told that it was part of a broad investigation of the impact of new technology in the industry.
Each expert rated psychosocial work conditions independently. First, they were asked to rate 86 job titles in a "typical" coastal sawmill in 1965 using a shortened, 13-question 6 version of Karasek's questionnaire (Appendix A). Although the questionnaire had been shortened to reduce interview time, interviews still averaged 3.5 hours because of the number of job titles at issue and the number of items asked per job title. To test intrarater reliability, 10 percent of jobs were randomly selected from the job title list and represented to the raters towards the end of the interview.
Three months after these interviews the same 4 expert raters were re-interviewed to estimate current (1997) psychosocial job conditions, using the same questionnaire.
Because some of the job titles extant in 1965 had been eliminated or extremely rare in the industry due to restructuring, 60 job titles were estimated instead of the 86 job titles estimated in the first interview. Ten percent of jobs were randomly selected from the job title list and re-presented to the raters towards the end of the interview to test for intrarater reliability.
For both interviews five variables were measured: control, psychological demand, physical demand, noise, and co-worker social support. With the exception of co-worker social support, all questions were derived from Karasek's original questionnaire (11) . The two questions on co-worker social support were obtained from the Swedish version of Karasek's questionnaire (12) . Estimations of psychosocial job conditions were compared to determine the change in these conditions over this 32 year time span.
RESULTS
The broad impact of downsizing is demonstrated by calculating the number of workers (Table   2 ).
For jobs which remained in the industry psychological demand, physical demand, and noise decreased, and control increased, while co-worker social support remained the same. Thus, physical and psychosocial conditions improved over time for jobs which were retained in the industry.
In order to better understand these changes in psychosocial job conditions Table 3 breaks them down by major job category. It shows control scores increasing more rapidly for managers than for other workers between 1965 and 1997. Psychological demand scores were not as widely dispersed by job title in 1965 as were control scores. Yet, reductions in psychological demand were greater among non-management job titles than managerial ones. In contrast, physical demand decreased for maintenance, skilled, and managerial categories but not unskilled jobs.
For all control, psychological demand, and physical demand, the difference in scores between unskilled and managerial job categories was greater in 1997 than it was in 1965.
These differences were minor for psychological and physical demand. However, the difference in control scores between unskilled and managerial jobs was 7.6 in 1965 and 8.7 in 1997, indicating that the disparity in control scores for managerial compared to unskilled jobs increased by 14.5 percent after restructuring.
DISCUSSION
The major limitations of this investigation are useful to consider at the outset of this discussion. Assessment of psychosocial work conditions in this investigation was conducted at "arm's length" in two senses. First, expert raters were asked to estimate conditions in a "generic" as opposed to a real sawmill in order to obtain an industry average. The arm's length estimation method means that psychosocial conditions of work in any of the 14 study sawmills may differ from the average to an unknown extent.
These estimations were at arm's length in a second sense since workers' perceptions of their own psychosocial work conditions were not included. The expert rater method contains within it the potential for misclassification both at the level of the sawmill and the individual. This potential is likely higher for the retrospective assessments (in 1965) than the ones performed currently (in 1997).
This investigation shows that 60 percent of the sawmill cohort workforce was eliminated between 1981 and 1997, as were approximately one quarter of job titles. Most of the eliminated job titles were heavy, noisy, low-control, unskilled jobs. This is because restructuring largely involved the mechanization of front-and tail-end machine tending functions formerly performed by unskilled assembly line labour. These unskilled machine tending job titles were increasingly telescoped into the job description of the skilled machine operators working the new machines. This is reflected in the tripling in the proportion of skilled production jobs between 1965 and 1996.
Did the elimination of jobs titles with the worst task-level psychosocial job conditions mean that psychosocial and physical work conditions improved in the restructured sawmills? Within-job title change in scores from 1965 to 1997 indicate that physical 11 demand was reduced by approximately 6 percent. Reduction in physical demand was greatest for managers and skilled production workers. However, reduced physical demand may not be associated with an improvement in health as sedentary blue-collar jobs have been consistently associated with higher coronary heart disease mortality and morbidity in a range of working populations (13, 14) .
Psychological demand scores were also reduced by approximately 6 percent with the greatest reduction seen among unskilled workers and the least for managers. For all jobs, control scores increased, with the greatest increases observed for managers. Job strain 
